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AN INTERSPERSION PARTICLE COMPRISING AN ANIONIC SURFACTANT 
AND A POLYMERIC POLYCARBOXYLATE 

5 



10 

FIELD 

The present invention relates to a particle having an anionic surfactant 
and a polymeric polycarboxylate. 

15 BACKGROUND 

There is a cunrent trend for commercially available cleaning compositions, 
such as granular detergent compositions, fo have higher bulk densities as well as 
higher active ingredient content. Such detergent compositions offer greater 
convenience to the consumer and at the same time, reduce the amount of 

20 packaging materials which will ultimately be disposed of. However, such 
cleaning compositions tend to encounter problems of poor dissolution. To 
address this problem, builder, filler and/or surfactant which have good water- 
solubility have been used in such high bulk density detergent. Unfortunately, 
although these materials help improve overall dissolution of composition, they 

25 also readily absorb moisture. Such affinity for moisture absorption tends to result 
in undesirable caking during manufacturing and storage of such compositions. 
Anionic surfactants, especially high level anionic surfactants, are a major 
facilitator of such caking. This caking is very undesirable for consumers. 
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Consequently, there is a need for high active materials used in cleaning 
compositions to have better physical properties, such as good dissolution, as well 
as low moisture absorption to minimize caking. 

SUMMARY 

The present invention relates to an interspersion particle comprising, by 
weight of the interspersion particle, from about 20% to about 50% anionic 
surfactant, and from about 15% to about 30% polymeric polycarboxylate, wherein 
the anionic surfactant and the polymeric polycarboxylate are interspersed within 
each individual particle, and wherein the weight ratio of the anionic surfactant to 
the polymeric polycarboxylate is from about 10:4 to about 10:9. 

The invention also relates to compositions comprising one or more 
interspersion particles. 

The invention also relates to a process for making the interspersion 
particle and/or compositions comprising one or more interspersion particles. 

These and other features, aspects and advantages of the present 
invention will become evident to those skilled in the art from a reading of the 
present disclosure. 

DETAILED DESCRIPTION 
The interspersion particle of the present invention answers the need for 
high active materials for use in a cleaning composition, having better physical 
properties, such as good dissolution, as well as low moisture absorption to 
minimize caking. Without being bound by theory, it is believed potential caking of 
particles containing certain high active materials can be reduced or eliminated by 
interspersing polymeric polycarboxylate within individual particles containing the 
high active material. Such interspersion improves the overall physical property, 
such as anti-caking property, of such interspersion particles and compositions 
comprising the interspersion particles, including cleaning compositions as a 
whole which contain the interspersion particles. While the specification 
concludes with claims particularly pointing out and distinctly claiming the 
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invention, it is believed that the present invention will be better understood from 
the following description. 

All ratios are weight ratios unless specifically stated othenA^ise. 

As used herein, "comprising" means that other steps and other Ingredients 
which do not affect the end result can be added. The terms encompass the 
terms "consisting of and "consisting essentially of. 

As used herein, "density" means bulk density unless specifically stated 
otherwise. 

Herein, "Interspersed" means the referenced components contained in the 
subject particle are substantially unifomily distributed throughout the particle. 

Herein "cleaning composition" means any cleaning composition having the 
interspersion particle of the present invention. Cleaning composition includes a 
hand or machine laundry detergent composition including a laundry additive 
composition and a composition suitable for use in the soaking and/or 
pretreatment of stained fabrics; hard surface cleaning composition; and dish 
wash compositions. 

Herein "particle/cleaning composition" means the interspersion particle of 
the present invention, the particle composition of the present invention, or the 
cleaning composition of the present invention. 

All cited references are incorporated herein by reference in their entireties. 
Citation of any reference is not an admission regarding any determination as to 
its availability as prior art to the claimed invention. 

The present invention relates to an interspersion particle comprising by 
weight of the interspersion particle, firom about 20% to about 50% anionic 
surfactant and from about 15% to about 30% polymeric polycarboxylate. The 
anionic surfactant and the polymeric polycarboxylate are interspersed within 
each interspersion particle. The weight ratio of the anionic surfactant to the 
polymeric polycarboxylate is from about 1 0:4 to about 10:9. 

The interspersion contains at a minimum, an anionic surfactant and a 
polymeric polycarboxylate interspersed within the interspersion particle. The 
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interspersion particle can optionally comprise other detersive ingredients. Such 
other detersive ingredients may make up the core of the interspersion particle, be 
interspersed within, and/or coat the interspersion particle. The interspersion 
particle preferably has a density of from about 200 to about 1200 grams per liter, 
5 and preferably from about 450 to about 950 grams per liter. The interspersion 
particle preferably has a mean particle size of from about 200 microns to about 
800 microns. 

One or more interspersion particles may fonm a particle composition. 
A particle composition may comprises other detersive ingredients in 
10 addition to the interspersion particle. v\/herein the particle composition comprises 
at least about 50% by weight of the particle composition of the interspersion 
particles. In such particle compositions, such other detersive ingredients may be 
individual particles intemningled with the interspersion particles, and/or coat the 
interspersion particles and/or form an agglomerate with interspersion particles. 
15 Other detersive ingredients include a cationic surfactant, a nonionic 

surfactant, an ampholytic surfactant, a zwitterionic surfactant, a builder, a 
bleaching agent, a softening agent, a dye transfer inhibitor, a soil release 
polymer, a brightener, a suds suppressor, an enzyme, and a perfume. 

Other detersive ingredients in a particle composition also include an 
20 anionic surfactant and polymeric polycarboxylate, which can be the same as or 
different from that which is already interspersed in the interspersion particles. 

In addition, interspersion particles and/or particle compositions may be 
included in a cleaning composition, preferably a detergent composition. 

In one embodiment, a cleaning composition has at least one set of 
25 particles; preferably having at least a first set of particles and a second set of 
particles. At least one first set of particles is made up of interspersion particles 
comprising by weight of an individual interspersion particle from about 20% to 
about 50% anionic surfactant and from about 15% to about 30% polymeric 
polycarboxylate. The anionic surfactant and the polymeric polycarboxylate are 
30 interspersed within each interspersion particle. The weight ratio of the anionic 
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surfactant to the polymeric polycarboxylate is from about 10:4 to about 10:9. A 
second set of particles in such a cleaning composition may be selected from the 
group consisting of a second anionic surfactant, a cationic surfactant, a nonionic 
surfactant, an ampholytic surfactant, a zwitterionic surfactant, a second polymeric 

5 polycarboxylate, a builder, a bleaching agent, a softening agent, a dye transfer 
inhibitor, a soil release polymer, a brightener, a suds suppressor, an enzyme, a 
perfume and mixtures thereof. The first and second anionic surfactant may be 
the same or different, and the first and second polymeric polycarboxylate may be 
the same or different. The cleaning composition comprises at least about 50% 

10 by weight of the cleaning composition of the interspersion particles. 
Anionic Surfactant 

The interspersion particle contains an anionic surfactant. Nonlimiting 
examples of anionic surfactants useful herein include the conventional Ci-|-Ci8 
alky! benzene sulfonates ("LAS") and primary ("AS"), branched-chain and 

15 random Cio-C20 ^'M sulfates; the C10-C18 secondary (2,3) alkyi sulfates of 
the formula CH3(CH2)x(CHOS03"M"*") CH3 and CH3 (CH2)y(CHOS03"M"^) 
CH2CH3 where x and (y + 1) are integers of at least 7, preferably at least 9, and 
M is a water-solubilizing cation, especially sodium; unsaturated sulfates such as 
oleyl sulfate; the C12-C18 alpha-sulfonated fatty acid esters; the C^q-C^q 

20 sulfated polyglycosides; the Cio-C-is alM alkoxy sulfates ("AExS"; especially 
EO 1-12 ethoxy sulfates); and the C^O'^IS all«>xy carboxylates (especially 
the EO 1-5 ethoxycarboxylates). The C12-C18 betaines, sulfobetaines 
("sultaines"), and 0-^13 amine oxides, can also be included in the overall 
compositions. C10-C20 conventional soaps may also be used. If high sudsing 

25 is desired, the branched-chain C^q-C^q soaps may be used. Preferably, at least 
40% of the anionic surfactant is a C-11-C18 a'kyl benzene sulfonates for good 
dissolution of interspersion particle. 

The interspersion particle contains from about 20% to about 50%, 
preferably from about 30% to about 40%, by weight of the interspersion particle, 

30 anionic surfactant. 
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The particle composition or the cleaning composition may also include an 
anionic surfactant in addition to the anionic surfactant included in the 
interspersion particles. 
Polymeric Polvcarboxvlates 
5 The interspersion particle further includes a polymeric polycarboxylate. 

Such polymeric polycarboxylate useful herein include acrylic acid-based 
polymers and acrylic/maleic-based copolymers. Such acrylic acid-based 
polymers which are useful herein are the water-soluble salts of polymerized 
acrylic acid. The average molecular weight of such polymers in the acid form is 

10 preferably from about 3,000 to about 100.000, more preferably from about 
6,000 to about 12,000. Water-soluble salts of such acrylic acid polymers can 
include, for example, the alkali metal, ammonium and substituted ammonium 
salts. Soluble polymers of this type are known materials. Use of polyacrylates of 
this type in cleaning compositions has been disclosed, for example, in Diehl, U.S. 

15 Patent 3,308,067, issued March 7, 1967. 

Acrylic/maleic-based copolymers include the water-soluble salts of 
copolymers of acrylic acid and maleic acid. The average molecular weight of 
such copolymers in the acid fomn is preferably from about 3,000 to about 
100,000, more preferably from about 5,000 to about 75,000. most preferably 

20 from about 6,000 to about 12,000. The ratio of acryiate to maleate segments in 
such copolymers will preferably range from about 30:1 to about 3:7, more 
preferably from about 7:3 to about 1:1. Water-soluble salts of such acrylic 
acid/maleic acid copolymers can include, for example, the alkali metal, 
ammonium and substituted ammonium salts. Soluble acrylate/maleate 

26 copolymers of this type are known materials which are described in European 
Patent Application No. 66915, published December 15, 1982, as well as in EP 
193,360, published September 3, 1986, which also describes such polymers 
comprising hydroxypropylacrylate. Still other useful polymeric polycarbonate 
include the maleic/acrylic/vinyl alcohol terpolymers. Such materials are also 
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disclosed in EP 193,360, including, for example, the 45/45/10 terpolymer of 
acrylic/maleic/vinyl alcohol. 

The interspersion particle contains from about 15% to about 30%. more 
preferably from about 17% to about 27%, by weight of the interspersion particle, 
5 a polymeric polycarboxylate. The weight ratio of the the anionic surfactant to the 
polymeric polycarboxylates is preferably from about 10:4 to about 10:9, more 
preferably firom about 10:5 to about 10:8. 

The particle composition or the cleaning composition may also include a 
polymeric polycarboxylate in addition to the polymeric polycarboxylate included in 
10 the interspersion particle. 
Other Detersive Ingredients 

The particle/cleaning composition of the present invention may optionally 
contain other detersive ingredients. The precise nature of these additional 
components, and levels of incorporation thereof will depend on the physical form 
15 of the composition, and the nature of the cleaning operation for which it is to be 
used. 

Other Detersive Surfactants 

Other detersive surfactants in addition to the above described anionic 
surfactant may be used. If a non-anionic (e.g., cationic, nonionic, ampholytic 

20 and/or zwitterionic) surfectant is used in a particle/cleaning composition, the 
particle/cleaning composition comprises preferably at least about 0.01% of a 
detersive surfactant; more preferably at least about 0.1%; further more preferably 
at least about 1%; more preferably still, from about 1% to about 50%, by weight 
of the particle/cleaning composition of other detersive surfactants. 

25 Preferred other detersive surfactants are cationic, nonionic, ampholytic, 

zwitterionic, and mixtures thereof, further described herein below. Nonlimiting 
examples of detersive surfactants useful in the particle/cleaning composition 
include, the conventional nonionic and amphoteric surfactants such as the 
C12-C18 alkyi ethoxylates ("AE") including the so-called narrow peaked alkyi 

30 ethoxylates and C6-C-12 a'kyl phenol alkoxylates (especially ethoxylates and 
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mixed ethoxy/propoxy), C12-C18 betaines and sulfobetaines fsultaines"), 
ClO"Ci8 arnine oxides, and the like, can also be included in the overall 
compositions. The C10-C18 N-alkyI polyhydroxy fatty acid amides can also be 
used. Typical examples include the N-methylglucamides. See WO 

5 9,206,154 to Cook, at a!., published April 16,1992. Other sugar-derived 
sur^ctants include the N-alkoxy polyhydroxy faVty acid amides, such as C^q-Cis 
N-(3-methoxypropyl) glucamide. The N-propyl through N-hexyl C12-C18 
glucamides can be used for low sudsing. C10-C20 conventional soaps may also 
be used. If high sudsing is desired, the branched-chain C^o-Cie soaps may be 

10 used. Mixtures of anionic and nonionic surfactants are especially useful. 

Suitable cationic surfactants are preferably water dispersibie compounds 
having surfactant properties comprising at least one ester (ie -C00-) linkage and 
at least one cationicaily charged group. 

Other suitable cationic surfactants include the quaternary ammonium 

15 surfactants selected from mono Cs-Cie. preferably Cs-C^o N-alkyI or alkenyl 
ammonium surfactants wherein the remaining N positions are substituted by 
methyl, hydroxyethyl or hydroxypropyl groups. Other suitable cationic ester 
surfactants, Including choline ester surfectants, have for example been disclosed 
in US Patents No.s 4228042, 4239660 and 4260529. 

20 Filler Salts 

The particle/cleaning composition may also have filler salts. As one 
embodiment, the "compact* form of the particle/cleaning composition herein is 
best reflected by high density (e.g. 500g/liter to 950g/liter) and, in terms of 
granule, by a reduced amount of inorganic filler salt. Inorganic filler salts are 
25 conventional optional ingredients of detergent granules in powder form. In the 
particle/cleaning composition, the filler salt is preferably present in amounts not 
exceeding 25% of the particle cleaning composition, preferably not exceeding 
15%, more preferably not exceeding 1% by weight of the particle/cleaning 
composition. 
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The inorganic filler salts are selected from the alkali and alkaline-earth- 
metal salts of sulfates and chlorides. A preferred filler salt is sodium sulfate. 
Enzymes 

The particle/cleaning composition may also have one or more enzymes 
5 which provide particle/cleaning perfomiance and/or fabric care benefits. 

Said enzymes include enzymes selected from, hemicellulases, 
peroxidases, proteases, gluco-amylases, cellulases, amylases, xylanases. 
lipases, esterases, cutinases, pectinases, reductases, oxidases, phenoloxidases, 
lipoxygenases, iigninases, pullulanases. tannases, pentosanases, malanases, R- 
10 glucanases, arabinosidases chondroitinase, laccase or mixtures thereof. 
Bleachinc Aoent 

The particle/cleaning composition may also have bleaching agents such 
as anhydrous sodium perborate monohydrate, anhydrous sodium perborate 
tetrahydrate and percarbonate with a particle size of from about 400 to about 800 

15 microns in diameter. These bleaching agent components can include one or 
more oxygen bleaching agents and, depending upon the bleaching agent 
chosen, one or more bleach activators. When present, oxygen bleaching 
compounds will preferably be present at levels of from about 1% to about 25% by 
weight of the particle/cleaning composition. 

20 The bleaching agent component for use herein can be any of the 

bleaching agents useful for detergent compositions including oxygen bleaches as 
well as others known in the art. The bleaching agent suitable for the present 
invention can be an activated or non-activated bleaching agent. 

One category of oxygen bleaching agent that can be used encompasses 

25 percarboxylic acid bleaching agents and salts thereof. Suitable examples of this 
class of agents include magnesium monoperoxyphthalate hexahydrate, the 
magnesium salt of meta-chloro perbenzoic acid, 4-nonylamino-4- 
oxoperoxybytyric acid and diperoxydodecanedioic acid. Such bleaching agents 
are disclosed in U.S. Patent 4.483,781 to Hartman, issued November 20, 1984, 

30 U.S. Patent Application 740,446 to Burns et al., filed June 3, 1985, European 
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Patent Application 0,133,354 to Banks et al.. published February 20, 1985, and 
U.S. Patent 4,412,934 to Chung and Spadini, issued November 1, 1983. Highly 
preferred oxygen bleaches also include 6-nonylamino-6-oxoperoxycaproic acid 
(NAPAA) as described in U.S. Patent 4,634.551 to Hardy and Ingram, issued 

5 Januarys, 1987. 

The hydrogen peroxide releasing agents can be used in combination with 
bleach activators such as tetraacetylethylenediamine (TAED), 
nonanoyloxybenzene-sulfonate (NOBS, described in US 4,412,934 to Chung and 
Spadini, issued November 1, 1983), 3,5,-trimethylhexanoloxybenzenesulfonate 

10 (ISONOBS, described in EP 120.591) or pentaacetylgiucose (PAG), which are 
perhydrolyzed to fomn a peracid as the active bleaching species, leading to 
improved bleaching effect. Also suitable activators are acylated citrate esters. 

Bleaching agents other than oxygen bleaching agents are also known in 
the art and can be utilized herein. One type of non-oxygen bleaching agent of 

16 particular interest includes photoactivated bleaching agents such as the 
sulfonated zinc and/or aluminum phthalocyanines. These materials can be 
deposited upon the substrate during the washing process. Upon in^adiation with 
light, in the presence of oxygen, such as by hanging clothes out to dry in the 
daylight, the sulfonated zinc phthalocyanine is activated and, consequently, the 

20 substrate Is bleached. Preferred zinc phthalocyanine and a photoactivated 
bleaching process are described in U.S. Patent 4,033,718, issued July 5. 1977 to 
Holcombe, et al. Particle/cleaning compositions may contain about 0.025% to 
about 1.25%, by weight, of sulfonated zinc phthalocyanine. 
Builder Svstem 

25 The particle/cleaning composition may also have a builder system. 

Any conventional builder system is suitable for use herein including 
aluminosilicate materials, silicates and fatty acids, materials such as 
ethylenediamine tetraacetate, dtethylene triamine pentamethyleneacetate, metal 
ion sequestrants such as aminopolyphosphonates, particularly ethylenediamine 

30 tetramethylene phosphonic acid and diethylene triamine 
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pentamethylenephosphonic acid. Though less preferred for obvious 
environmental reasons, phosphate builders can also be used herein where 
permitted. 

Suitable builders can be an inorganic ion exchange material, commonly an 
5 inorganic hydrated aluminosilicate material, more particularly a hydrated 
synthetic zeolite such as hydrated zeolite A, X, B, HS or MAP. Another suitable 
inorganic builder material is layered silicate, e.g. SKS-6 (Hoechst). SKS-6 is a 
crystalline layered silicate consisting of sodium silicate (Na2Si205). 

Preferred builder systems for use in the particle/cleaning compositions 
10 include a mixture of a water-insoluble aluminosilicate builder such as zeolite A or 
of a layered silicate (SKS-6), and a water-soluble carboxylate chelating agent 
such as citric acid. 

A suitable chelant for inclusion in the particle/cleaning compositions in 
accordance with the invention is ethylenediamine-N,N -disuccinic acid (EDDS) or 

15 the all<ali metal, alkaline earth metal, ammonium, or substituted ammonium salts 
thereof, or mixtures thereof. Preferred EDDS compounds are the free acid form 
and the sodium or magnesium salt thereof. Examples of such preferred sodium 
salts of EDDS include Na2EDDS and Na4EDDS. Examples of such preferred 
magnesium salts of EDDS include MgEDDS and Mg2EDDS. The magnesium 

20 salts are the most preferred for inclusion in compositions in accordance with the 
invention. 

Preferred builder systems include a mixture of a water-insoluble 
aluminosilicate builder such as zeolite A, and a water-soluble carboxylate 
chelating agent such as citric acid. 
25 Other builder materials that can form part of the builder system for use in 

non-liquid compositions include inorganic materials such as alkali metal 
carbonates, bicarbonates, silicates, and organic materials such as the organic 
phosphonates, amino polyalkylene phosphonates and amino polycarboxylates. 
Detergency builder systems are nomnally included in amounts of 
30 preferably from about 5% to about 60%, more preferably from about 10% to 
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about 50%. and further more preferably from about 20% to about 40% by weight 
of the particle/cleaning composition. 
Softening Agents 

The particle/cleaning composition may also have softening agents. These 
5 agents may be inorganic or organic in type. Inorganic softening agents are 
exemplified by the smectite clays disclosed in GB-A-1 400 898 and in U.S. 
Patent 5,019,292. Organic fabric softening agents include the water insoluble 
tertiary amines as disclosed in GB-A1 514 276 and EP-BO 011 340 and their 
combination with mono Ci2-C^4 quaternary ammonium salts are disclosed in EP- 
10 B-0 026 527 and EP-B-0 026 528 and di-long-chain amides as disclosed in EP- 
B-0 242 919. Other useful organic ingredients of fabric softening systems include 
high molecular weight polyethylene oxide materials as disclosed in EP-A-0 299 
575 and 0 313 146. 

Levels of smectite clay are preferably in the range from about 2% to about 
15 20%, more preferably from about 5% to about 15% by weight of the 
particle/cleaning composition, with the material being added as a dry mixed 
component to the remainder of the formulation. 
Dve Transfer Inhibitors 

The particle/cleaning composition may also have compounds, such as 
20 polymers, for inhibiting dye transfer from one fabric to another of solubilized and 
suspended dyes encountered during fabric laundering operations involving 
colored fabrics. 

Especially suitable polymeric dye transfer inhibiting agents are polyamine 
N-oxide polymers, copolymers of N-vinylpyrrolidone and N-vinylimidazole, 
25 polyvinylpyrrolidone polymers, polyvinyloxazolidones and polyvinylimidazoles or 
mixtures thereof. 

Other components may be employed, such as soil-suspending agents, 
soil-release agents, optical brighteners, abrasives, bactericides, tarnish inhibitors, 
coloring agents, suds suppressers, enzyme stabilizers, and/or encapsulated or 
30 non-encapsulated perfumes. 
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Process 

The following describes four preferred types of processes for making the 
particle/cleaning composition of the present invention. The following examples 
further describe and demonstrate the preferred embodiments within the scope of 
the present invention. 



In the examples, the abbreviated component identifications have the 
following meanings: 



NaLAS 


Sodium linear C12 all^yl benzene sulfonate 


AS 


AlkyI Sulfate 


AExS 


All<yl Ethoxy Sulfate (X represents ethoxy number) 




Sodium Cx - Cy alkyl sulfate 


25EY 


A C12-C15 predominantly linear primary alcohol 
condensed with an average of Y moles of ethylene oxide 


NaSKS-6 


Crystalline layered silicate of formula 5-Na2Si205 


Phosnhate or 
STPP 


f^nHlunn trinnlx/nhocnhat^ 
wijuiuiii 11 i|juiy|ji iwo|ji loiics 


MA/AA-A 


MA/AA-A is known as "ML-8" from Nippon Shokubai KK 
(Japan), and is a copolymer of acrylic acid and maleic 
acid, having a molecular weight of 1 1 ,000. a mole ratio of 
acrylic to maleic of 60:40. 


MA/AA-B 


MA/AA-B is known as "KH4" from Nippon Shokubai KK, 
and is a copolymer of acrylic acid and maleic acid, having 
a molecular weight of 12.000, a mole ratio of acrylic to 
maleic of 55:45. 


MA/AA-C 


MA/AA-C is known as "ML-7" from Nippon Shokubai KK. 
which is a copolymer of acrylic acid and maleic acid, 
having a molecular weight of 6,500, a mole ratio of acrylic 
to maleic of 70:30. 
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MA/AA-D 


MA/AA-D is known as "Acusol 445N" fronn Rohnn and 
Haas oonnpany (rniiaaeipnia, u.o.a.), wnicn is a polymer 
OT acrylic acto, naving a inoiecuiar weigni ot ^,duu. 


MA/AA-b 


MA/AA-b IS a copolymer ot acrylic acia ana maieic acio, 
naving a moiecuiar weigni oi ou,uuu, a muie rauo oi 
acrylic lo moieic oi r u.ou. 




iNunanuyiuxy D6n2.6n6 oUiiunoiG in int? Torni oi ine ouuiuin 

salt 


PB-4 


Anhydrous sodium perborate tetrahydrate. 


CMC 


Sodium carboxymethyl cellulose 


DTPA 


Diethylene triamine penta acetate 


PEG 


Polyethylene glycol 


PVP 


Poly(vinylpyn'olidone) 


Silicate 


Amorphous Sodium Silicate (Si02:Na20 ratio = 2.0) 


Carbonate 


Anhydrous sodium carbonate 


Zeolite A 


Hydrated Sodium Aluminosilicate of formula 
Na-|2(A102Si02)i2- 27H20 having a primary particle size 
in the range from 1 to 10 micrometers 


Percarbonate 


Anhydrous sodium percarbonate bleach of empirical 
formula 2Na2C03.3H202 


Enzyme(s) 


Enzyme(s) can be for example, pectinase, xylanase, 
protease, amylase, lipase, peroxidase and/or cellulase as 
follows. 


Pectinase 


Pectolytic enzyme sold under the tradename Pectinex AR 
by Novo Nordisk A/S. 


Xylanase 


Xyianolytic enzyme sold under the tradenames Pulpzyme 
HB or SP431 by Novo Nordisk A/S or Lyxasan (Gist- 
Brocades) or Optipulp or Xylanase (Solvay). 
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Protease 


Protease can be for example, Proteolytic enzyme sold 
under the tradename Savinase, Alcalase, Durazym by 
Novo Nordisk A/S, Maxacal, Maxapem sold by Gist- 
Brocades. Biosam sold by Showa Denko and proteases 
described in patents WO91/06637 and/or W095/1 0591 
and/or EP 251 446, but is not limited to these examples. 


Amylase 


Amylolytic enzyme sold under the tradename Purafect Ox 
Am*^ described in WO 94/18314. WO96/05295 sold by 
Genencor; Termamyl®, Fungamyl®, Ban® and Duramyl®, 
all available from Novo Nordisk A/S and Maxamyl® by 
Gist-Brocades, 


Lipase 


Lipolytic enzyme sold under the tradename Lipolase, 
Lipolase Ultra by Novo Nordisk A/S 


Peroxidase 


Peroxidase enzyme 


Celiulase 


Cellulosic enzyme sold under the tradename Carezyme or 
Celluzyme by Novo Nordisk A/S. 


SRP (Soil 

Release 

Polymer) 


Soil Release polymer can be, for example, sulfonated 
Dolv-ethoxv/oroDOXV end caooed ester oliaomer and 
sutfobenzoyi and capped esters with oxyethyleneoxy and 
terephtaloyi backbone or methyl cellulose ether, but is not 
limited these examples. 


Brightener 


Bightener can be, for example, Disodium 4.4 -bis(4-anilino- 
6-morpholino-1,3.5-triazin-2-yl) amino) stilbene-2:2'- 
disulfonate, and disodium 4,4'-bis (2-sulphostyryl) 
biphenyl, but is not limited to these examples. Brightener 
can be a combination of two or more brighteners. 


Suds 

Suppressor 


(1) mixture of 25% paraffin wax Mpt SO^'C, 17% 
hydrophobic silica and 58% paraffin oil; 

(2) mixture of 12% Silicone/silica, 18% stearyl alcohol and 
70% starch in granular form; or 

(3) mixture of 5%silicone, 90% PEG and 5% water 


Sulfate 


Anhydrous sodium sulfate. 
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Example 1 

This examples sets forth an exemplary process for making a composition 
having an interspersion particle. The process includes (A) making an aqueous 
slurry comprising an anionic surfactant and a polymeric polycarboxytate wherein 
5 the anionic surfactant and the polymeric polycarboxylate are dissolved in the 
aqueous sluny, and (B) spray-drying the aqueous sluny. 

In step (A) above, the aqueous slurry is mixed unifomialy thereby 
dissolving the anionic surfactant and the polymeric polycarboxylate in the 
aqueous slurry. 

10 The aqueous slurry may further include carbonate, builder such as zeolite, 

cationic surfactant, sodium silicate and/or water. In step (B) above, a spray 
drying tower is preferably used for spray-drying. After the above spray-drying, 
compacting, grinding and/or coating steps may follow. The compacting is 
conducted by using a compacting machine (e.g., using Sinto compactor - BCS 25 

15 type). The compacting includes (1) granulation and densification steps in a 
medium/high shear batch mixer/granulator, or (2) continuous granulation and 
densification steps (e.g., using Lodige® CB mixer and /or Lodige® KM mixer), (3) 
use of a fluid bed step, (4) use of a Compaction step (e.g., roll Compaction) 
and/or (5) use of an extrusion or kneader steps. Once fomied, the medium to 

20 high density interspersion particle thus obtained by compacting and/or grinding 
step (5) can be coated by nonionic surfactant and/or builder or a flow aid such as 
zeolite A, and/or can be subsequently mixed with additives such as enzymes, 
bleach, perfume and crystalline layered silicate, etc. to obtain a particle 
composition and/or a cleaning composition. 

25 Example 2 

Alternatively, one could utilize a process which includes (A) making an 
aqueous slurry comprising an anionic surfactant wherein the anionic suri^actant is 
dissolved in the aqueous slun^; (B) spray-drying the aqueous sluny to obtain a 
preliminary particle; and (C) compacting the preliminary particle and the 
30 polymeric polycarboxylate, wherein the polymeric polycarboxylate becomes 



wo 99/42549 PCT/US98/03280 

17 

interspersed within the preliminary particle, thereby forming the interspersion 
particle. 

In step (A) above, the aqueous detergent slurry may further include 
carbonate, builder such as zeolite A, cationic surfactant, sodium silicate and/or 
5 water, in step (A) above, the aqueous sluny is mixed uniformly thereby 
dissolving the anionic surfactant and the polymeric polycarboxylate in the 
aqueous slurry. In step (B) above, a spray drying tower is preferably used for 
spray-drying. In step (C) above, the compacting is conducted by using a 
compacting machine (e.g., using Sinto compactor - BCS 25 type). In step (C) 

10 above, the compacting intersperses the polymeric polycarboxylate within the 
interspersion particles. After the step (C) above, a grinding step may follow. The 
compacting includes (1) granulation and densification steps in a medium/high 
shear batch mixer/granulator. or (2) continuous granulation and densification 
steps (e.g. using Lodige® CB mixer and /or Lodige® KM mixer), (3) use of a fluid 

15 bed step, (4) use of a Compaction step (e.g., roll Compaction) and/or (5) use of 
an extrusion or kneader steps. Once formed, the medium to high density 
interspersion particle thus obtained by compacting can be coated by nonionic 
surfactant and/or builder or a flow aid such as zeolite A, and/or can be 
subsequently mixed with additives such as enzymes, bleach, perfume and 

20 crystalline layered silicate, etc. to obtain a particle composition and/or a cleaning 
composition. 
Example 3 

Alternatively, one could use a process which includes (A) mixing a 
polymeric polycarboxylate within a detergent agglomerate comprising a linear 
25 alkyi benzene sulfonic acid and an alkaline material during a (B) dry- 
neutralization step, wherein a linear alkyI benzene sulfonic acid is neutralized in 
the presence of an alkaline material. Preferably, after the step above, a cooling 
step by a cooler may follow. 

In mixing step (A), it is the use of a mixer under a dry-neutralization 
30 condition which intersperses the polymeric polycarboxylate within the 
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interspersion particle. The mixer useful herein can be, for example, a high speed 
mixer/densifier, or a variable-speed speed mixer/densifier. Alternatively, two or 
more mixers/densifiers can be used, for example, where a high speed mixer 
(e.g.. a Lodige® CB mixer) is first used, and then a moderate speed mixer (e.g., 

6 Lodige® KM mixer) is used. The cooler useful herein can be, for example, a fluid 
bed cooler in which the detergent agglomerates are cooled and fines are 
removed. It is preferred that the detergent agglomerate has a density of from 
about 600 to about 950 grams per liter and a mean particle size of from about 
250 microns to about 400 microns in diameter. It is prefenred that the 

10 interspersion particle have a density of from about 550 to about 850 grams per 
liter and a mean particle size of from about 400 microns to about 500 microns in 
diameter. 

A non-liquid other surfactant can be further included with the builder. 
Preferred optional detersive ingredients include enzymes, brighteners, NOBS, 
15 PB-4, CMC, DTPA, perfume and soil-release polymer, and can be dry blended 
with the cooled interspersion particle to obtain a particle composition and/or a 
cleaning composition. 
Example 4 

Alternatively, one could use a process which includes (A) forming a wet 
20 detergent agglomerate by agglomerating a high active paste form of a surfactant 
with a polymeric polycarboxylate, an alkaline material, a builder, and other 
optional detersive ingredients in a high shear mixer followed by a medium shear 
mixer; (B) drying the wet detergent agglomerate to obtain a dried detergent 
agglomerate; and (C) further agglomerating the dried detergent agglomerate and 
25 a non-aqueous binder in a medium shear mixer, thereby forming the 
interspersion particles. 

Specifically in the above step (A), a high active paste form of surfactant 
(e.g.70-80% active AS, AEyS (X:1-12), NaLAS paste) is agglomerated with a 
polymeric polycarboxylate, sodium carbonate, builders (e.g. Zeolite A /STPP ) 
30 and other inorganic and organic solids present in the formulation in a continuous 
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high shear mixer (e.g. Lodige® CB mixer) followed by further agglomeration in a 
medium shear mixer (e.g. Lodige® KM mixer). In step (B) above, the wet 
agglomerate is then preferably dried in a fluid bed drier. In step (C) above, the 
dried agglomerate is then mixed in a medium shear mixer (e.g. Lodige® KM 
5 mixer) and reagglomerated using a non-aqueous binder ( e.g. PVP / PEG ). 
Other detergent additives can be then mixed with the interspersion particle to 
obtain a particle composition and/or a cleaning composition. 
Example 5 

Alternatively, one could use a process which includes the following steps: 

10 (A) An aqueous slurry comprising anionic surfactants (NaLAS and Na 

014-1 5AS); cationic surfactant (coco-alkyi methyl bis (hydroxyethyl) ammonium 
chloride); polymeric polycarboxylate (MA/AA-A, MA/AA-B, MA/AA-C, MA/AA-D or 
MA/AA-E); Zeolite A (as builder); carbonate; silicate and/or sulfate is prepared by 
mixing in a crutcher. The slurry is then spray-dried in a spray-drier to obtain low 

15 density interspersion particles. The low density interspersion particles are then 
mixed in a mixer (e.g. KM mixer by Littleford. Inc.). The mixture is then 
compacted in a roll compactor. The roll compactor also increases the density of 
the mixture to fonm high density "chips." The high density chips from the 
compactor are then ground to the desired particle size distribution in a cage mill 

20 or a hammer mill to obtain a high density interspersion particle. 

(B) The high density Interspersion particle is then coated with nonionic 
surfactants (e.g., 25E9). Then zeolite, precipitated silica (both are added as flow 
aids) and SRP are added to the interspersion particle coated by the nonionic 
surfactant. Perfume is then added thereto. 

25 (C) Other additives such as NaSKS-6, enzymes, brighteners, NOBS, 

percarbonate, and/or SRP are dry-added to these high density particle 
compositions and mixed to make the finished laundry detergent composition 
(cleaning composition). Compositions 1 through 7 are shown below and are 
made according to Example 5. 
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step A 


1 


2 


3 


4 


5 


6 


7 


Composition 
















(interspersion 
















particle) 
















NaLAS 


28.53 


29.00 


29.00 


25.00 


15.00 


28.53 


28.53 


NaC14-16AS 


5.04 


5.20 


5.20 


25.00 


5.00 


5.04 


5.04 


Sulfate 


4.24 


4.40 


4.40 


4.40 


4.40 


4.24 


4.24 


MM/AA-A 


18.89 


15.00 


30.00 


- 


- 


- 


- 


MM/AA-B 


- 


- 


- 


- 


- 


18.89 


- 


MM/AA-C 


- 


- 


- 


- 


- 


- 


18.89 


MM/AA-D 


- 


- 


- 


30.00 


- 


- 


- 


MM/AA-E 


- 


- 


- 


- 


18.00 


- 


- 


Cationic 


1.58 


1.60 


1.60 


1.60 


1.60 


1.58 


1.58 


surfactant 
















Brightener(s) 


0.37 


0.30 


0.30 


0.30 


0.30 


0.37 


0.37 


Zeolite A (without 


5.16 


4.30 


4.30 


4.30 


4.30 


5.16 


5.16 


bound water) 
















Silicate 


16.29 


17.00 


17.00 


5.00 


17.00 


16.29 


16.29 


Carbonate 


14.71 


20.00 


5.00 


1.20 


31.20 


14.71 


14.71 


Others 


balance 


balance 


balance 


balance 


balance 


balance 


balance 




100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 



(Each level of each ingredient in step A Composition is calculated as a solid.) 
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Step B Composition 


1 


2 


3 


4 


5 


6 


7 


(particle 
















composition) 
















Step A composition 


87.75 


87.00 


87.00 


87.00 


87.00 


87.75 


87.75 




3.78 


3.80 


3.80 


3.80 


3.80 


3.78 


3.78 


Zeolite A (with bound 


7.7o 


8.70 


8.70 


0 "^n 

8.70 


8.70 


7.78 


7.78 


water) and Silica 
















oKr 


0.40 


0,30 


0.30 


0.30 


0.30 


0.40 


0.40 


Perfume 


0.29 


0.20 


0.20 


n o/\ 

0.20 


0.20 


0.29 


0.29 




100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


Step C Composition 


1 


2 


3 


4 


5 


6 


7 


(cleaning 
















composition 
















(finished detergent 
















composition)) 
















Step B composition 


86.61 


86.40 


86.40 


86.40 


86.40 


86.61 


86 61 


Brightener(s) 




0.30 


0.30 


0.30 


0.30 






Enzyme(s) 


0.57 


1.30 


1.30 


1.30 


1.30 


0.57 


0.57 


Percarbonate 


3.07 


3.00 


3.00 


3.00 


3.00 


3.07 


3.07 


NaSKS-6 


5.85 


5.00 


5.00 


5.00 


5.00 


5.85 


5.85 


Suds Suppressor(s) 


0.85 


0.90 


0.90 


0.90 


0.90 


0.85 


0.85 


NOBS 


2.70 


2.70 


2.70 


2.70 


2.70 


2.70 


2.70 


SRP 


0.35 


0.40 


0.40 


0.40 


0.40 


0.35 


0.35 




100.00 


100.00 100.00 


100.00 


100.00 


100.00 


100.00 



The embodiments disclosed and represented by the previous examples 
have many advantages. For example, they can provide improved non-caking 
properties and minimal moisture absorption of a laundry detergent composition, 
they can reduce load of a grinder and a mixer due to less stickness of the particle 
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composition, and they can increase production capacity of a laundry detergent 
composition due to recycle rate reduction of a grinder and a mixer. 

It is understood that the examples and embodiments described herein are 
for illustrative purposes only and that various modifications or changes in light 
5 thereof will be suggested to one skilled in the art and are to be included in the 
spirit and purview of this application and scope of the appended claims. 
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WHAT IS CLAIMED IS: 

1. An Interspersion particle comprising, by weight of the interspersion 
particle: 

a. from about 20% to about 50% anionic surfactant, and 

b. from about 15% to about 30% polymeric polycarboxylate; 

5 wherein the anionic surfactant and the polymeric polycarboxylate are 

interspersed within the interspersion particle, and wherein the weight ratio 
of the anionic surfactant to the polymeric polycarboxylate is from about 
10:4 to about 10:9. 

2. A particle composition comprising one or more individual particles wherein 
at least one individual particle is an interspersion particle comprising, by 
weight of the interspersion particle: 

a. from about 20% to about 50% anionic surfactant, and 
5 b. from about 15% to about 30% polymeric polycarboxylate; 

wherein the anionic surfactant and the polymeric polycarboxylate are 
interspersed within each interspersion particle, wherein the weight ratio of 
the anionic surfactant to the polymeric polycari3oxylate is from about 10:4 
to about 10:9; and wherein the particle composition comprises at least 
10 about 50% by weight of the particle composition of the interspersion 

particles. 

3. The particle composition of Claim 2, wherein at least 40% of the anionic 
surfactant is a C11-C18 a'ky' benzene sulfonate. 

4. The particle composition of Claim 2, wherein the polymeric 
polycarboxylate is an acrylic/maleic-based copolymer having an average 
molecular weight of from about 3,000 to about 100,000 and a mole ratio of 
acrylic to maleic of from about 30:1 to about 3:7. 
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The particle composition of Claim 4, wherein the polymeric 
polycarboxylate is an acrylic/maleic-based copolymer having an average 
molecular weight of from about 6.000 to about 12,000 and a mole ratio of 
acrylic to maleic of from about 7:3 to about 1:1. 

The particle composition of Claim 5, wherein acrylic/maleic-based 
copolymer is selected from the group consisting of a copolymer of acrylic 
acid and maleic acid having a molecular weight of about 11,000 and a 
mole ratio of acrylic to maleic of about 60:40; a copolymer of acrylic acid 
and maleic acid having a molecular weight of about 12,000 and a mole 
ratio of acrylic to maleic pf about 55:45; a copolymer of acrylic acid and 
maleic acid having a molecular weight of about 6,500 and a mole ratio of 
acrylic to maleic of about 70:30; a copolymer of acrylic acid and maleic 
acid having a molecular weight of about 60,000 and a mole ratio of acrylic 
to maleic of about 70:30; and mixtures thereof. 

The particle composition of Claim 2, wherein the polymeric 
polycarboxylate is a polymer of acrylic acid, having a molecular weight of 
about 4,500. 

The particle composition of Claim 2, wherein the interspersion particles 
have by weight of the interspersion particle from about 17% to about 27% 
polymeric polycarboxylate, 

A cleaning composition comprising the particle composition of any of 
Claims 2-8, further comprising other detersive ingredients wherein the 
cleaning composition comprises at least 50% by weight of the cleaning 
composition of the interspersion particles. 
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10. A process for preparing the particle composition of any one of Claims 2-8 
comprising making an aqueous slurry having an anionic surfactant and a 
polymeric polycarboxylate wherein the anionic surfactant and the 
polymeric polycarboxylate are dissolved in the aqueous slurry, and spray- 
drying the aqueous slurry. 
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